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Conductor joint and, tool and method for making the joint 

The present invention relates to a conductor joint, compris- 
ing a conductor or wire connector for 'providing a galvanic 
joint between the connector and flat metal-strip conductors 
surrounded by an insulating sheath. Such a conductor joint 
is used for the supply of electricity into a conductor or 
the delivery of electricity from a conductor or for a joint 
between conductors required in the branching or extension of 
a wire. 

The invention relates also to a tool and a method for making 
a conductor joint. 

A wire connector or a conductor joint of the invention is 
especially intended for use in a new type of electric har- 
ness included in vehicles, particularly in automobiles, for 
supplying power to signal lamps, headlights or other elec- 
trical equipment of a vehicle. However, the invention is not 
limited to any given application. Another exemplary applica- 
tion includes community lighting systems. 

The electric harnesses of automobiles and vehicles in gener- 
al have been traditionally designed in such a manner that 
separate wires extend to the service points like signal 
lamps and headlights through operating switches and fuses. 
All signal and warning lights are also provided with sepa- 
rate wires which extend between a power source transducer 
and a light source. A result of this is that the electric 
harnesses included in automobiles make up a labour-intensive 
and quite expensive element in an automobile. Another prob- 
lem is the defect sensitivity of such electric harnesses, 
which is due to a large number of joints between conductors 
and various components as well as to the fact that the 
conductors have an enormous total length, causing a signifi- 
cant possibility of short circuits e.g. as a result of 
attrition. The locating of contact faults and short circuits 
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and the mending of defects in such electric harnesses is a 
tedious process. 

International Patent application WO93/10591 discloses an 
5 improved system, wherein the signal lamps and other such 

electrically operated items are connected in parallel to one 
or just a few wires, whose conductor is provided with a code 
for the controlled operation of lamps and other such actua- 
tors. The lamp or the lamp socket is provided with necessary 
10 electronics for identifying an operation control code in- 
tended for a relevant lamp or some other actuator. This 
system is capable of substantially simplifying an automobile 
electric harness for essentially reduced total costs and 
susceptibility to defects. 

15 

An object of this invention is to provide a novel type of 
wire connector or conductor joint, which is especially 
suitable for use in the or a like wiring system disclosed in 
the cited Patent publication WO 93/10591 in a manner that 
20 the contact faults can be practically eliminated from con- 
ductor joints. 

A further object of the invention is to provide a wire 
connector, whose internal coding can be used for assigning 
25 various functions to signal lamps, which are even identical 
to each other or different only in terms of power ranges. 

These objects are achieved by the invention on the basis of 
the characterizing features set forth in the annexed claims. 

30 

The invention will now be described in more detail by means 
of exemplary embodiments with reference made to the accompa- 
nying drawings, in which 

35 fig. 1 shows a wire connector of the invention in a cut- 
away view (one half of the housing is omitted) when 
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using the connector between a wire 1 and a lamp 12; 

fig. 2 shows the wire connector of fig. 1 in a section 
along the line II-II in fig.' 1; 

5 

fig. 3 shows an enlarged detail included in the connector 
of fig. 2 at a connector pin 9 extending through a 
conductor 2; 

10 fig. 3A shows a sharpened point 10 included in the connec- 
tor pin 9 and viewed in the direction of the pin; 

figs. 4 and 4A illustrate alternative connector embodiments 
intended for wire branching operations; 

15 

fig. 4B shows the application of a connector of the inven- 
tion in a disconnectable extension connector; and 

fig. 5 shows a tool for using an alternative wire connec- 
20 tor of the invention or for making a conductor 

joint. 



A wire connector of the invention is intended for use in 
making a galvanic joint between flat metal-strip conductors 
2, surrounded by an insulating sheath 11, and electrical 
actuators, such as a signal lamp 12. This type of connector 
is shown in figs. 1 and 2. Alternatively, the connector is 
used for making a galvanic joint between metal-strip conduc- 
tors 2 included in two different wires 1 and 1a. 

The connector may or may not include an intelligent compo- 
nent described in more detail hereinbelow. 

In the illustrated case, the conductors 2 included in a wire 
1 are connected to the + and - terminals of a power source 
and a conductor 2 1 serves as a code conductor for providing 
an identification code, on the basis of which the ON/OFF- 
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switching of a lamp 12 or some other actuator is effected. 
Naturally, the code and current may also travel in one and 
the same conductor and, thus, a separate code conductor is 
not necessary. The supply of current from the conductors 2 
5 to the connector is effected by way of conductor strips 4. 
One conductor strip 4 is connected by way of a semiconductor 
switch 8s to one terminal 13 of the lamp 12. The other 
conductor strip 4 is connected by way of an electronic 
component 8 to the other lamp terminal 13 f . The electronic 

10 component 8 is provided with necessary circuit elements for 
regulating the power passing through the lamp 12. In addi- 
tion, the electronic component 8 provides the switch 8s with 
an ON/OFF-control whenever it recognizes an identification 
code, intended for a particular connector 3 and received 

15 from the code conductor 2' which can also be replaced by a 

current conductor. The code conductor 2 f is connected to the 
electronic component 8 by means of a plurality of parallel- 
connected connecting strips 6. The conductor strips 6 can be 
optionally cut along a line 7a. Depending on which conductor 

20 strips 6 are cut, it is possible to have signal lamps 12, 
which are e.g. identical or just provided with a different 
power range, operate in a different manner for a given 
application, e.g. as a blinker, a taillight, a parking 
light, reverse light or the like. Thus, the coding performed 

25 by cutting the strips 6 is in correlation with the location 
of each lamp 12 and an intended application pertinent there- 
to. This coding can be effected e.g. with a sharp-pointed 
tool by "nailing". In view of this nailing, the connector 
housing includes a top housing section 3a (fig. 2) which is 

30 provided with necessary holes 7 or sharp-pointed pins are 

set ready in these holes. Most preferably, this nailing can 
be effected by using available multi-pointed tools, wherein 
the desired points can be extended to a cutting depth. In a 
tool, those pins provided with a cutting point can be shift- 

35 able in such a manner that, according to a desired coding, 
any pins can be shifted to or from a cutting position. With 
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such a tool, even identical conductor connectors 3 can be 
converted to match the intended application thereof. 

The cutable coding strips 6 can be replaced with relays or 
5 switches, certain ones of which can be activated or inacti- 
vated previously such that the code is only able to pass 
through some of the parallel-connected relays or switches. 

An essential feature regarding the operation and operating 
reliability of such a connector is to secure a trouble-free 
and long-sustained galvanic contact between the conductors 
2, 2' and the conductor strips 4, 6. Therefore, the conduc- 
tor strips 4 and 5 are provided with special connector pins 
9, whose points are sharpened such that the plastic sheath 
11 and conductors 2 of the wire 1 can be pierced while the 
top housing section 3a, which is fitted with said connecting 
strips 4, 5, 6, is turned or pressed into position against a 
bottom housing half 3b. The housing halves 3a and 3b can be 
fastened to each other e.g. by means of self-locking snap 
fits. 

Alternatively, it is possible to use a special tool (fig. 5) 
provided with perforating pins 9a, corresponding to the 
connector pins 9 but having slightly smaller diameters and 
25 used for making preliminary perforations in the conductors 
2. Thus, the points of the actual connector pins 9 need not 
be sharpended for piercing. In the exemplary case of fig. 5, 
a pre-perforation tool 25 is fastened to a shaft 21 which is 
capable of pivoting around a link 22. A perforation tool 
30 table 23 is provided with guides 24 for receiving a wire 1 . 
The shaft 21 can be pressed downwards for making preliminary 
perforations in the conductors 2, whereby the connection of 
a wire can be effected with a lesser force with a structur- 
ally weaker connector, possibly containing electronic compo- 
35 nents. When the pins included in the actual connector are 

shorter and round-tipped, there is no hazard for the pins to 
penetrate through the connector housing. 



15 
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Neither need the connector be provided with a prefabricated 
housing but, instead, the connector area can be sealed 
hermetically with adhesive, resin or a like paste. 

5 The tips of pins 9 or 9a (included in the connector or a 
separate tool) are designed as sharp points in view of 
providing an elongated cutting ridge 1 0 whose direction 
corresponds essentially to the longitudinal direction of the 
conductors. Thus, this direction is transversal relative to 

10 the direction of rolling. In this context, the direction of 
rolling refers to the direction in which most of the defor- 
mation occurs as the conductor is rolled from round to flat. 
As the conductor is flattening, the deformation in lateral 
direction exceeds that occurring in the longitudinal direc- 

15 tion. Thus, the piercing of a conductor 2 proceeds in such a 
manner that in the mid-section of a conductor is first 
provided with an elongated incision having a length almost 
equal to the pin diameter, the conductor sections on either 
side of said incision turning downwards and pressing firmly 

20 against the sides of the pin 9 (or 9a), as shown in fig. 3. 
This produces between the pins 9 and the conductor 2 a 
contact with a large surface area and a continuous 
prestress. In order to provide a lip as smooth as possible, 
the cutting ridge 10 has a length which is slightly less 

25 than the diameter of the pin 9 (or 9a). If the preliminary 
perforations are made by using the sharp-pointed pins 9a, 
the edges of a hole produced in the conductor 2 will have a 
matching shape and, thus, the contact is guaranteed both by 
the slightly larger diameter of the connector pins 9 and by 

30 the elasticity of an insulating material which compresses 
the edges of a hole in the conductor 2 around the pin 9. 
Since the piercing pin 9a included in the tool is similar to 
the pin 9 shown in fig. 3, it has not been especially illus- 
trated. It may be preferable that the pin 9 or 9a does not 

35 pierce the insulating sheath on the other side of the con- 
ductor, whereby the joint will have fewer points to be 
sealed. 
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Extending from the lamp 12 are two pins 13 and 13 f which are 
insertable in slots included in the wire connector 3. The 
connector housing 3 may be provided with a special socket 
element 14 for securing the lamp 12 along with its connector 
5 in a fixing hole at the point of service. Extending from the 
socket element 14 or elsewhere from the connector housing 3 
are flexible tongues 15 which take hold of the opposite 
sides of the lamp 12 at its reduced neck portion 16 for 
immobilizing the lamp 1 2 in the connector 3, which in the 

10 illustrated case provides an intelligent fastening socket 
for the lamp 12. Instead of a lamp 12, the connector 3 can 
be fitted e.g. with a contact plug, including a conductor 
for transmitting an electrical contact to a lamp or an 
actuator located further away from the connector. Also the 

15 intelligent connecting socket of a lamp can be located away 
from the connector 3. 

In the exemplary embodiment of fig. 4, a connector of the 
invention is used in wire branching. A connector housing 3' 

20 includes two sets of pins 9, which are connected to each 

other by means of conductors 17 included in the connector 3' 
as integral components. Between the housing halves said 
connector housing is provided with suitable receiving slots 
for a wire 1 to be branched and for a branch wire 1a. When 

25 the housing halves (corresponding to housing halves 3a and 
3b) are pressed against each other, the pins 9 penetrate 
through the flat conductors 2 and 2' for providing a perma- 
nent contact between the conductors included in wires 1 and 
1a. Thus, this embodiment does not have an electronic compo- 

30 nent included in the connector 3' or a possibility of inter- 
nal coding, as in the embodiment of figs. 1 and 2. However, 
it is possible to build an intelligent component also in a 
connector used in wire branchings, as designated at 1 8 in 
fig. 4A. Thus, the wire branch 1a is only supplied with 

35 electricity as determined by a control code. 
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Fig. 4B illustrates yet another embodiment for a connector 
of the invention. Here, the disconnectable wire joint com- 
prises socket heads 19, 20, each of which is separately 
connected to a wire 1 by means of a connector 3 1 1 of the 
5 invention. 
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Claims 

1. A conductor joint/ comprising a wire connector (3) for 
providing a galvanic joint between the connector (3) and 

5 flat metal-strip conductors (2) surrounded by an insulating 
sheath (11), characterized in that the connec- 
tor (3) is provided with one or a plurality of sharp-pointed 
pins (9) extending through the insulating sheath (11) and 
the conductor (2), and that the connector (3) is provided 
10 with a conductor strip (4; 5, 6) in contact with the pin (9) 
for the supply or delivery of electricity or in contact with 
a corresponding connector pin (9) included in a branch wire 
(1a). 

15 2. A conductor joint, comprising a wire connector (3) for 
providing a galvanic joint between the connector (3) and 
flat metal-strip conductors (2) surrounded by an insulating 
sheath (11), characterized in that the connec- 
tor (3) is provided with one or a plurality of pins (9) 

20 extending through the insulating sheath (11) and the conduc- 
tor (2) by way of a preliminary hole made therein, and that 
the preliminary hole has a diameter which is slightly less 
than that of the pin (9). 

25 3. A tool for making a conductor joint as set forth in claim 

2, characterized in that said tool (25) in- 
cludes a sharp-pointed pin (9a), which is pressable through 
the insulating sheath (11) and the conductor (2) and which 
pin (9a) has a diameter that is slightly smaller than the 

30 pin (9) included in the connector. 

4. A method for making a preliminary hole in a conductor 
joint as set forth in claim 2, characterized 
in that the preliminary hole is made by means of the sharp- 
35 pointed pin (9a), which is pressed through the insulating 
sheath (11) and which pin (9a) has a diameter that is 
slightly smaller than the pin (9) included in the connector. 
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5. A conductor joint as set forth in claim 1 or a tool as 
set forth in claim 3, characterized in that 
the connector pin (9) or the pre-perf oration pin (9a) has a 
point which is designed as a cutting ridge (10) having a 

5 length which is slightly less than the diameter of the pin 
(9, 9a). 

6. A conductor joint or a tool as set forth in claim 5, 
characterized in that the cutting ridge (10) 

10 extends in a direction which is is substantially transversal 
to the direction of rolling of said conductor (2) to be 
pierced. 

7. A conductor joint as set forth in claim 1 , 2 or 5, 

15 characterized in that at least one pin (9) is 

provided with a current path (6) which includes elements for 
the internal coding of the connector. 

8. A conductor joint as set forth in claim 7 , char- 

20 acterized in that it is adapted to supply power to 
a signal lamp (12) or some other lamp or electrical actuator 
via an electronic component (8), such that the lamp or 
actuator is provided with an ON/OFF-switching which occurs 
in response to an identification code received from a con- 

25 ductor (2') included in a wire (1) to be connected and which 
is not dependent on said internal coding used for the deter- 
mination of different functions for various lamps or actua- 
tors . 

30 9. A conductor joint as set forth in claim 8, char- 
acterized in that said electronic component (8) and 
said connector (3) are provided with a common housing (3a, 
3b). 

35 10. A conductor joint as set forth in any of claims 1, 2, 

5-9 , characterized in that said connector (3) 
is provided with at least three connecting pins (9), at 



WO 95/15594 



PCT/FI94/00542 



11 

least one of which is for connecting the current wire (1) to 
the conductor (2) and at least one is for connecting the 
same to the code conductor (2* ) or to a combined current and 
code conductor. 
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